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ABSTRACT 



\ continuous vapar-phase fluidued-bed process for the 
fsreparatkm of ethylene homopolynieis and copolymers hav- 
ing a density of from 0.87 to 057 a/cm 3 in which ethylene 
3r mixtures of ethylene and Cj-Cg a-wmootefins are (co) 
polymerized in the presence of a supported chromium 
catalyst in the polymerization zone of a vapor-phase 
fhridiied-bed reactor under pressures ranging from 1 to 100 
bar and at temperatures ranging from 30* to 125° £ in the 
vapor phase in an bed of bulk material comprising 

particulate polymer, the resultant heat of polymerization is 
removed by COOttAg the redrculaicd. reactor gas and the 
resulting (co)potymeT is removed from the vapor-phase 
fluidized-bed reactor; wherein* for the preparation of a 
(co)polymer of a specific density d. the (co)polymeiizati(m 
is carried cut at a temperature which is in a range restricted 
by an upper envelope defined by equation I 



and a lower envelope defined by equation IX 

7.3d' 



in winch the variables have the following njeamngs: 
T s is the highest reaction temperature in • C; 
T^isthe lowest reaction temperatnre in°C; ^ 
d* is the numerical value of the density d of the (co) 
polymer to be syulhesizedL i/S 



9 Oaune, No Dim^ 



PAGE 4/8* RCVDAT 5/15/2006 5:14:03 PM [Eastern Daypght Time] * SVR:USPT0€ FXRF-6/36 * DNIS:2738300 * CSID:2026590105 * DURATION (mm-ss):04-14 



BEST AVAILABLE COPY 



Fax sent by : 2826598185 



NDDQ LLP 



85-15-86 16:13 



Pg : 5/8 



US 6,849,< 99 B2 



VAPOR-PHASE FLUnHZEEVBED PROCESS 
AND ETHYLENE HOMOPQLYMERS AND 
COPOLYMERS PRODUCED THEREBY 

Tbis is a contiiaiation application of So. No. 097555,594. 
filed May 31, 2000 now U.S. Pat No, 6,649,709, which is 
a 371 PCI7EP98/07638 filed Dec. 26, 1998. 

Description 
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15 



20 



The present invention relate* to a continuous vapor-phase 
fluidized-bed process for the preparation of ethylene 
bomcpolyixiOT and copolymers having a density of from 
0.87 to 0.97 gfcm 3 in which ethylene or mixtures of ethylene 
and Cj-rCg a-monoolefins arc (co)polymflrizcd in the pres- 
ence of a supported chromium catalyst in the polymerization 
zone of a vapor-phase ntridlzed-bed reactor under pressures 
ranging from 1 to 100 bar and at temperatures ranging from 
30* to 125° C. in the vapor phase m an agitated bed of bulk 
material comprising particulate polymer, the resultant heat 
of polymerization is removed by cooling the recirculated 
reactor gas and the resulting (co)polymer is removed from 
the vapor-phase fluidized-bed reactor: 

The present invention also relates to ethylene homojjoly- 
cners and copolymers produced by this process, to the use of ^ 
such ethylene copolymers for the preparation of films and to 
films produced using these ethylene copolymers. 

The properties of ethylene homoporymcrs and copoly- 
mers concerning the processibility and mechanical stability 
thereof are substantially governed by the density thereof; the 30 
average molar mass thereof, the molecular mass distribution 
thereof, the nature of the comonomer and the distribution of 
comonomer in terms of molar mass. Hiese properties are 
correlated in a complex Tfiamra with the manufacturing 
conditions of the homOpOlymers and copolymers and can be as 
jnftirerrerf both by physical process parameters such as 
pressure and temperamre and by the choice of certain 
catalysts. 

A parameter mat is of particular significance for the 
processibility of ethylene bomopolvmers and copolymers is 
the melt flow rate. In addition to the nature and distribution 
of the comonomer, another factor primarily governing the 
melt now rate is the average molar mass of me polymer. 



omoporymers and copolymers having a density d of from 
i.87 to 0,97 g/cm 3 , in which ethylene or mixtures of 
thylene and a-monoolefms are (w)polymcri2ed in 
be presence of a supported chromium catalyst in the poly- 
merization zone of a vapor-phase fluidized-bed reactor 
tnder pressures ranging from 1 to 100 bar and at tempera' 
□res ranging from 30" to 125° C. in the vapor phase in an 
igitated bed of bulk material comprising particulate 
K>rymer, the resultant neat of pc^yrnerization is removed by 
:ooling the recirculated reactor gas and the resulting (00) 
wlymer is removed from the varx^phase fluidized-bed 
eactnr, wherein, f or the r*eparation of a (co)polymer of a 
perific density d, the (co)pctyrnerizarioH is carried out at a 
ernperature in a range which is restricted by an upper 
mvelope define by equation I 



Processes for the preparation of ethylene copolymers in 
vapor-phase ft™^™*! beds using supported chromium cata- 
lysts are revealed in EPA- 1-01 75532 and EP-A- 1-0475603, 
for example. In order to avoid coagulanoo of particle* of 
polymer these polymerization processes are carried out at 
• vari o us t eujpeiatur e a depending on the density and thns on 
the yiftgning temperature of the polymer but always at 
temperatures well below the softening temperature. 

EP-B-0S71826 describes a continuous vapor-phase 
Suidized-bed process for the preparation of ethylene 
homcpotyroers and copolymers winch is carried out at 
tenuTeramres only slightly below the softening temperature 
of the particles of polymer. Ine catalyst used is in this case 
a Ziegler*9 catalyst containing titanium and magnesium. 

Tbc polymers prepared by the known vapor-phase 
mikhzed-bed processes are still unsatisfactory as regards 
processfbOiry. 

It was thus die object of the present invention to provide 
a process for the preparation of ethylene homoporymcrs and 
copolymers using a supported chromium catalyst giving 
products having improved processing properties. 



Accordingly, there has been found a continuous vapor- 
nhase ffuidixed-bed nrocess for the oreoararion of ethylene 
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in which the variables have the following meanings: 
T H is the highest reaction tenmeratnre in ° C; 
Tj. is the lowest reaction temperature in°C; 
d 1 is the numerical value of the density d of the (co) 

polymer to be synthesized. 
There have also been found novel ethylene nornopoly- 
roers and copolymers which have improved rnopetties and 
can be produced by this process, the use of such ethylene 
copolymers for the preparation of films, and also films 
p repared from these ethylene copolymers. 

An essential feature of me process of the mvenrion is the 
combination of a high polymerization temperature with a 
specific catalyst, namely a supported chromfum catalyst. 
Both factors are known to have an influence on the proper- 
ties of the polymers to be synthesized Thus high reactor 
40 tenmeramres have a preferential influence on the chain 
Terminating reaction as against chain growth. The higher the 
reactor temperature, the lower the average molar mass 
and, consequently, the higher the melt flow rate. However, 
upper limits are set to the reactor temperature by the 
4jl softening temperature of the polymer that is formed. 

On the other hand, the catalyst also has a strong influence 
on the pK^erties of the rhymers to be synthesized- Thus in 
the case of chromium catalysts there is a marked correlation 
bftwrra tte prrm*itj ftf me support and the avcra^ molar 
st mass of the polymer produced The greater the pore volume 
of the support, the lower the average molar mass M. and 
conseoueatly the higher the melt flow rale (M-P. McDanieU 
J. Polym. ScL, Polym. Oiem. R 21, 1217 (2983)) 

Even the tenmeramre at which a Unumuum catalyst is 
activated influences the properties of the polymer*. Below 
the sintering temperature of die support material used the 
following association is true: the higher the activating tem- 
perature of the chromium catalyst, me lower the average 
molar mass and consequently the higher the melt flow 
rate of the polymer produced. 

It has now been found, surprisingly, that polymers which 
scarcely differ from convenixona] polymers as regards the 
configuration thereof, the density thereof and 
the melt flow indices thereof but -which have been porymer- 
ized at a higher temperature, show different processing 
properriea and in this respect are srmerior tothc convmtiorral 
polymery in some cases distinctly so. 



BEST AVAILABLE COPY 



Fax sent by : 2826590185 



NDDQ LLP 



85-15-86 16:13 Pg: 6/8 



US 6,849,< 99 B2 



For the process of the invention to be efficacious it is 
important, when preparing a (co)pcJymer of a specific 
density d, to carry out (co)polyineiizatioti at a temperature 
T in a range restricted "by the upper envelope defined by the 
above equation I and the lower envelope defined by the 5 
above equation II. This means that temperatures T which are 
outside this range may not be used during the process of the 
invention,, as the process will not otherwise be successful. In 
other words, equations I and U indicate the highest reaction 
temperature T„ and the lowest reaction temperature at ]0 



which a (co)polymer having a certain desired density d can 
just be prepared using the process of the invention. 

The process of the invention is carried out in a vapor- 
phase flnidized-bed reactor, as described in detail in, for 
example, EP-A 0,004,645, EPA 0.089,691 , EP-A 0,120,503 
or EP-A 0,241 $47. The vapor-phase fiiridized bed reactor is 15 
generally a more ox less long nibe through which there flows 
recirculated reactor gas. The recirculated reactor gas is 
generally fed to the lower end of the vapor-phase flnidized- 
bed reactor and is withdrawn at the upper end thereof. The 
recirculated reactor gas is usually a mixture of ethylene, if 20 
desired a tnnii^miwr weight modifier such as hydrogen, and 
inert gases such as nitrogen and/or saturated hydrocarbons 
such as ethane, butane or hexamv Furthermore, the reactor 
gas can contain Cy-Cg a-rnonooleflns such as propylene, 
but-l-ene, pent-1-ene, bex-l-ene, bept-l-ene and oct-l-ene. 25 
Pi cf ere rice is given to a process in which ethylene is 
copolymerized with 1-hexene. The velocity of the reactor 
gas, measured as void lube velocity, must be sufficiently 
high in order, on the one hand, to fluidize the agimtgH bed 
of particulate polymer located in the tube and serving as 30 
polymerization zone and, on the other hand, to remove the 
heat of polymerization in an effective manner. 

In order to maintain constant reaction conditions, the 
components of the reactor gas can be fed to the vapor-phase 
finidizettbed reactor either directly or via the recirculated 35 
reactor gas. It is generally found to be advantageous to 
introduce the aforementioned (yCg ct-moaoolerins directly 
into the vapor-phase ftridized-bed reactor. Purtijermore, it is 
of advantage to the process of the invention when the 
supported chromium catalyst is directly introduced into the 40 
agitated bed of particulate polymer. It has been found to be 
particularty advantageous to meter the catalyst by the 
method described in DE-A-3 ,544,9 15 portionwise together 
with nitrogen or argon directly into the bed of bulk material. 

hi order to avoid enaxuinment of particulate polymer from 45 
the polymerization woe into the gas system, the vapor-phase 
fluidizedVbed reactor used for the. process, of the invention 
exhibits, at the top, a steadying zone of greater dmmctex, 
which reduces the velocity of the recy cled gas. It is gen erally 
rccrrmmfrafchlc to reduce the vcTccity'of the recycled gas in 50 
this steadying zone to one third to one sixth of the velocity 
of the recirculated gas in the polymerization zone. 

Following its emergence from the vapor-phase flnidized- 
bed reactor, the recirculated reactor gas is red to a gas 
compressor and a gaa condenser. Afterwards, the cooled and 33 
compressed recycled gas is xe^introduced into the agitated 
of bn flczqateriai nf the vapor-phase flnidized-bed reactor 
via a conventional gas distributor plate as oormnonly used. 
Ibe result is an extremely homogeneous distribution of the 
vapor phase, which ensures thorough mixing of the bed of 
bulk material; 

Also, in the process of the mvexrtian, the proportions of 
the starting products, and particularly the ratio of ethylene to 
C3-C3 o>monooxefins, determine the density d of the result- 
ing copolymer. 

Furthermore, the amount of catalyst metered in deter- 
mines the output of the vapor-phase fimdized-bed reactor. 



[be capacity thereof is> as is well known, restricted by the 
:oolmg capacity of the recirculated reactor gas. This cooling 
apaciry is governed on the one hand by the pressure which 
s exerted on the reactor gas or at which the (co) 
>Ofyirjerization is carried out. In this case it is generally 
eoonrmendable to operate under pressures of from 1 to 100, 
jreferably from 10 to 80 bar and more preferably from 15 to 
ft) bar On the other hand, the cooling capacity is governed 
jy the temperature at which the (co)polymerization is caz- 
led out in the agitated bed of particulate polymer; It is 
tdvantageous to operate the process of the hrvention at 
emr^eratures ranging from 30° to 125° C, where the stated 
emperarure/density correlations are to be observed as upper 
md lower limits respectively. 

It has been found to be particularly advantageous to use 
1 process in which the t emperatu re is set in relation to the 
Jensity such that the lower envelope of the ternperatore/ 
tensity runction is given by the equation IT 



^ = 175+ oTO 



<?r> 



Not only the temperature, but also the content of inert 
gases such as nitrogen or hydrocarbons has an influence on 
the risk of coagulation and sedimentation. High inert gas 
corjceiirrarions do reduce the risk of sedimentation but at the 
same time they lower the space-time yield, so that the 
process may become unecononncaL In the process of the 
mvention, the inert gas concentration is preferably from 25 
to 55 vol % and more raxftranly from 35 to 50 vol %, based 
on the total volume of the reaction gay ■ • 

The (co)poJymer produced by the process of the invention 
can be removed from the vapor-phase fluidized-bed reactor 
in conventional manner- Doe to tbe special ^vantage* of the 
process of the invention and the products thus produced, this 
removal may be effected by simply opening a ball stop-cock 
in an outlet pipe leading to a let-down tank. In this case the 
pressure in the let-down tank is kept as low as possible to 
enable transport to be effected over longer distances and in 
order to free the (co)polymers from adsorbed brruids such as 
residual monomers during this removal stage. Then, in the 
let-down tank, the (co)porymers can be purified further by 
purging with ethylene for example. The residual monomers 
that are thus desorbed and the ethylene that is rrrtrodnced as 
purging medium can be fed to a conventional condensing 
step, in which they are separated from each other — 
advantageously under s tand ar d. p r ess ure and- at lower tern- , 
pexatnrea. The tumid residual monomers are generally led 
directly back to the bed of bulk material, but the ethylene, 
used for purging and any gases that are still present can. be 
cornpresaed m a conveirtional ccHnmressor for recirculated 
gases and then returned to the recirculated reactor gas. 

Tne (co)polymers that are raxsemm the let-down tank can 
be further transported to a deodorizing or Deactivating tank, 
in which they can be subjected to conventional treatment 
with nitrogen and/or slearn. 

Apart from controlling the reaction, the catalyst also has 
oxx Unportant influence on the polymer properties. Generally, 
all supported chromium catalysts can be used in the process 
the invention, Many of these chromium catalysts, also 
referred to as Phillip's catalysts, have been known for many 
years. 

Particularty suitable support materials are inorganic 
compounds, especially porous oxides such, as SiO^ ALjCX,, 
MgO, ZiOj, B*Oj. CaO, ZnO or mixtures of these oxides. 
The support materials preferably exhibit a particle size 
between 1 and 300 urn, particularty from 30 to 70 urn. 
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Examples of particularly piefti Tftd supports sic silica gels 
and alurnosiheate gels, preferably those of the formula 
SiO^aAljO,. in which a stands for a number ranging from 
0 to X preferably from 0 to 0.5; these are thus alumosilicates 
or silicon dioxide. Such products are commercially 
available, for example as Silica Gel 332 sold by Grace, 

Preferred catalysts are based on a support material having 
a pore volume of from 1.0 to 3.0 mUg, preferably from 1.6 
to 2_2 mL/g and more preferably from 1.7 to 1.9 rnL/g and 
a surface area (BET) of from 200 to 500 m 2 /g and preferably 
front 300 to 400 m 2 /g. 

Poping of the catalyst support with the active component 
containing chromium preferably takes place from a solution 
or, in the case of volatile compounds, from the vapor phase. 
Suitable chromium conurounds are chrormum(VT) oxide, 
chromium salts such as ctanniuipfln) nhrate and c hr o mium 
(HI) a cctflt * ^w"pi" compounds such as chrrmunmflll) 
acerylacetonate or chromium hexacarborryL or alternatively 
org ano metallic compounds of chromium such as bis 
(cyclopentadieny l)chrorrrhrrn(II). organic chromic esters ox 20 
bis(aren)chTOmrum(0). CrOH) nitrate is preferably used. 

The support is generally loaded by coritacting the support 
materi al, in a solvent, with a chromium compound, remov- 
ing the solvent and calcining the catalyst at a tenrperarure of 
from 400* to 1100° C The support material can for this 25 
purpose be suspended in a solvent or in a solution of the 
chromium compound. 

In addition to the enromtferous active component, other 
doping substances can be applied to the support system. 
Examples of suitable such doping substances are compounds 30 
of boron, fluorine* aluminum, silicon, phosphorus and tita- 
nium. These doping substances are preferably applied to the 
support together with the chromium compounds but can 
alternatively be applied to the support in a separate step 
before or after the application of chromium. 

Examples of solvents suitable for use when doping the 
Bupport are water, alcohols, ketones, ethers, esters and 
hydrocarbons, methanol being particularly suitable. 

The ctuKentration of the doping solution is generally from 
0.1 to 200, preferably from 1 to SO, grams of chromium 
compound per liter of solvent 

The ratio by weight of chromium compounds to the 
support during application is generally from 0.001:1 to 
200:1, preferably from 0.005:1 to 100:1 . 

According to one embodiment of the process of the 
invention, the chromium catalyst is prepared by adding 
smaH amounts of MgO and/or ZnO to the inactive pre* 
catalyst and subsequently activating this mixture in conven- 
tional m TP™ 1 ' ™* tt***""* iTnpmrvTBs the electrostatic propr 
erties of the catalyst 

For activation, the dry pre-catalyst is calcined at tempera* 
tures between 400^ and 1100* C- for example in a fimdized- 
bed reactor in an ffgy* 7 "^ atmcttphere coirra^ning oxygen. 
Cooling preferably takes place under an inert gas atmo- 



35 



possible to cany out this calcination in the presence of 
fluorine compounds, such as arrrnxmium hexa m to io s flicate , 
by winch means the catalyst surface is modified with flue- 



f>1^tn^tinrt 0 f the pie-stage preferably takes place in a 
vapor-phase fluidized bed. According to one preferred 
embodiment, the mixture is first beared co from 200° to 400* 
C (preferably to from 250* to 350° C) with flmrhzation 
thereof by pure inert gas (rntferably rrirrogen), which is 
subsequently replaced by air, whereupon the mixture is 
heated to the desired cud temperamre. The mixture is kept at 
the end t enmc rat ure for a period of from 2 to 20 hours and 



ireferably from 5 to 15 hours, after which the flow of gas is 
witched back to inert gas, and the mixture is cooled. 

According to a preferred embodiment of the process of 
tie invention, a supported chromium catalyst is used which 
ia$ been activated at a temperature of from 600* to 800*€>, 
nnre preferably at a terrrperaiure between 650° and 750° C 
Same of the ethylene homopolymers and copolymers 
Moduced by the process of the invention have noteworthy 
>roperties- These properties are particularly noticeable in the 
ase of ethylene copolymers having a density of from 0.930 
o 0.945, for which reason these ethylene copolymers are 
^referred- Ethylene copolymers having a density between 
).935 and 0.940 art particularly preferred. The particularly 
referred polymerizing temperature range for ethylene 
^polymers of tins density range is that between 110° and 
113° C 

Careful balancing of polymerization terrrperature and 
catalyst, and also, in particular, of pore volume of the 
support and activating tenmcrature, makes it possible to 
provide products having various melt flow indices (MFI) 
and melt flow rams (MFR), if desired for a given comono- 
mcr concentration and thus a given density. For the {sepa- 
ration of films, those copolymers have proven to be particu- 
larly advantageous which exhibit a meh flow rate of from 8 
to 16, preferably from 10 to 14 (measured as specified by 
ISO 1133; 21.67190° C). 

The ethylene copolymers produced by the process of the 
invention, particularly those showing the aforementioned 
preferred features, are highly suitable for use in the prepa- 
ration of films, Preparation of the such films can take place 
in known manner, particularly by blow molding. The poly- 
mers of the invention are particularly suitable for processing 
by sheet-blowing techniques. The copolymers may in this 
case be processed at a high peeling speed without showing 
tearing rnoblems, Due to their excellent ptoeessibility. there 
can be produced, fur a given set of conditions, films of lesser 
thirVnp** than are possible to make using conventional 
copolymers of the same density and same MFI. 
The following examples illustrate the invention* 

EXAMPLES 

Example 1 

Preparation of a Supported Chromium Catalyst 

The support used was a granular SiOj support having a 
surface area (BET) of 320 nrVg and a pore volume of 1.75 
mL/g, Such a support is available commercially from, for 
example, Grace under the trade Uame Sytopot 332. 

Tb 100 kg of the support there were added 141 L of a 
sohrtiorrof 

1 hour the solvent was removed by distillation under 
reduced pressure. 

The resulting mtermediaie contained 02 wt 96 of chro- 



Tbe said intermediate product was calcined in a vapor- 



sphere in order to prevent adsorption of oxygen. It is also S phase fiV^**** bed. The mixture was first of aD heated to 



300° C with mndrzation thereof by pure rtitrogeu, which . 
was subsequently replaced by air, whereupon the mixture 
was heated until the desired end temperature of 700? C had 
been reached. The mixture was kept at the end temperatnre 
over a period of 10 hour*, after which the gas was switched 
bxk to nitrogen and the mixture cooled 

Example 2 
Vapor-Phase rayrnerizarion . 

polymerisati o n m* carried out in a fhridize d bed reactor 
having a fr'arneter of 05 m. The reaction temrx^rarnre was 
from 1 1040 *to 1 12J° C, the pressure m the reactor 21 bar. 
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1 he reactor gas had the following composition: 56 vol % of 
ethylene 023 vol % c^l-hewe, 2 vol % of he*ane and 
i 1.77 vol % of rntogertfThe catalyst used was the catalyst 
( f Example 1- i 

Example 3 

] Reparation of Him $ _^ 
For comparison wjth conventionally manufactured 

i jopolymers, two commonly used carnmexcial products were 
messed under identical conditions in parallel with a 
^polymer of the invention- The following table provide* an 
>verview of the prope|ies of the polymers used: 

| TABLE 1 



US 6,849,699 1 2 



ic Hfiity 
- nxto ures 



10 



15 



Product 



Density lka/m*I MP! MFR 



envi 



1 As+A/or ***A< 

d of from 0-87 to 0.97 g/cm* in which ethylene 
of ethylene and Cj-Cg a-monooleflaj are (co) . 
in the presence of a supported |ckominm \i 
^ the support isja porou^metal exide£>r SlOt 
polymerization zone of a vapor-phase fioidized-bed 
under pressures ranging from. 1 to 100 bar and at 
i&hss ranging from 30° to 125° C. in the vapor phase 
Stated bed of bulk material comprising particulate 
: resultant heat of rxdymeri^on is removed by 
^ r ecirculated reactor gas and the resulting (co) 
a removed from the vapor-phase fiiridized-bed 
wherein, for the preparation of a (co)polymer of a 
density d, (co)pc4ymtriyat3on is carried out at a 
, ire which is in. a range restricted by an upper 
ftl ^ejdennedby equation I 



mg a 
or 

pcJynAnzed 
calaly {wherein 
in the 
reacts 



in an 

ptiynMthe 
coolix 
polyn & 
re arte ; 



Polymer of : 

Ccctrol product 1 
Costzbl piOdoct 2 



0.936 
0.939 
0^34 



0.17 
0.1S 



190 
145 



production 
sold by Windmoelli 
settings: nozzle " 
tcmperamre 225° C 
ntct length 900 mm 
throughput was 50 * 
The polymer of f 
under the fUnvblc 
cial control products,] 
higher peeling speeds? 
The following table:" 



e place hi a film blowing machine as 
td Hoelscher using the following 
M - 100 mm, die slot 1.2 mm, mass 
a pressure 390 bar, blow-up ratio 1:4, 
fihn thickness 2R um. The priymer 



in showcd%bsolutely no 
'Conditions used/jmllke the commer- 
process conijl be carried out at 
thinner films could be pioduced- 
the results of the film production: 

3. TABLE 2 ' V 



and 4lower envelope denned by equation n 



in w H^i the variables have the following meanings ?* 



30 



TJ 



l 

2 
3 
4 

5'- , 

?i 



Blow* 

DP 

trio 


Output 


rats tfekk 
[xn/ona] aea^bsn] 


«4tan 


2:3 


C 50 


108 




no Ipcnfls 


10 


m 30 


108 


3 


m te if iDS; 


13 


M 50 


108 


9 




1:5 


if*; so 


80 


7 


tcaaf ' 


.13 


Vv-.50 


90 


t» 


Em '"g dn6 to 


1:5 


t 50 


TS 


7 


tcsiof 


1:3 




ao 




towing fat to 



$nat is claimed is: 

£• A isnnnuoUs vapor-phase mud-bed process for the 
preparation of ethylene hmnopolyincrs and copolymers hav- 
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isjtfae highest reaction temperature in * C; 



lowest reaction temperature in ° C: 
iphe numerical va^ of the density d of the (co) 
r to be synthesized, 

tss as deflneoVm daim 1, wherein a supported 
catalyst is used which has been activated at a 
35 temtfeoiture between exxr W 800° c. 

3. 4 process as denned m claim 1, wberein a supported 
catalyst is usejl which has an average pore 



Of from 1.0 to 3^ml/g. 

as dennedtin claim t, wherein ethylene is 
40 cop^meaired with 1-hexene. ✓ 

An ethylene honMpolytner or copolymer whenever 
proAced by a process as Refined in claim 1. 

6 A* ethylene copolymer as defined in claim 5 having a 
den ty-of from 0.930 to #945. 
45 7 An ethylene copolyiner as demied m daim S having a 
mel flow rate MFR of from 8 to 16, measured as specified 
by ] iO 1133. 

8| Amethod of using an ethylene copolymer as denned in 
i S for the manufacture of a fihn. 
A film whenever produced by a method of 
copolymer as defined in claim & 



clai i 
9 

ettor lese < 



or 
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